This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER 
PUBLICATION DATE 

APPLICATION DATE 
APPLICATION NUMBER 



09288997 
04-11-97 

23-04-96 
08101357 



APPLICANT : SUMITOMO ELECTRIC IND LTD; 

INVENTOR : TANAKA KEIICHI; 

INT.CL. : H01M 2/02 H01M 2/30 H01M 10/40 

TITLE : SEALING BAG FOR NONAQUEOUS 

ELECTROLYTE BATTERY 




Ao(< S~o 3 



ABSTRACT : 



PROBLEM TO BE SOLVED: To keep sealing reliability despite using at high temperature, 
by providing an insulating layer, excellent in an electrolyte barrier, between the heat 
sealing plastic layer of the innermost layer of an sealing bag and a metallic layer. 

SOLUTION: A sealing bag 3 is manufactured by fusing the insulator 12 of the innermost 
layer on the inner side of the sealing bag, for housing positive and negative electrodes, a 
partioning coat, and an electrolyte, and being contacted directly. The sealing bag and a 
lead wire are integrated, by fusing the insulator 12 of the sealing bag and the insulator 2 of 
the outermost layer of the lead wire; and the lead wire is drawn out outside, and while is 
connected to the positive and negative electrodes respectively in the inside of the sealing 
bag. Here, by providing an insulating layer 13, excellent in an electrolyte barrier, between 
the heat sealing plastic layer 12 of the innermost layer and the aluminium foil 9 of a 
metallic layer, the infiltration of an electrolyte, between the metallic layer 9 and the 
insulator of a metallic adhesive layer, can be restrained, to prevent peeling between the 
metallic layer and the metallic adhesive layer, thereby obtaining high airtightness, despite 
in a case where the sealing bag is retained at a high temperature of 85°C. 
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(54) SEALING BAG FOR NONAQUEOUS ELECTROLYTE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To keep sealing reliability despite using 
at high temperature, by providing an insulating layer, excellent in an 
electrolyte barrier, between the heat sealing plastic layer of the 
innermost layer of an sealing bag and a metallic layer. 
SOLUTION: A sealing bag 3 is manufactured by fusing the insulator 
12 of the innermost layer on the inner side of the sealing bag, for 
housing positive and negative electrodes, a partioning coat, and an 
electrolyte, and being contacted directly. The sealing bag and a lead 
wire are integrated, by fusing the insulator 12 of the sealing bag and 
the insulator 2 of the outermost layer of the lead wire; and the lead 
wire is drawn out outside, and while is connected to the positive and 
negative electrodes respectively in the inside of the sealing bag. Here, 
by providing an insulating layer 13, excellent in an electrolyte barrier, 
between the heat sealing plastic layer 1 2 of the innermost layer and the 
aluminium foil 9 of a metallic layer, the infiltration of an electrolyte, 
between the metallic layer 9 and the insulator of a metallic adhesive 
layer, can be restrained, to prevent peeling between the metallic layer 
and the metallic adhesive layer, thereby obtaining high airtightness, 
despite in a case where the sealing bag is retained at a high temperature 
of85°C. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] A positive electrode, a negative electrode, and the electrolytic solution 
are enclosed with an enclosure bag, and this invention each relates the lead wire of a positive electrode and a negative 
electrode to the enclosure bag for nonaqueous electrolyte cells which has the structure taken out outside and has the 
structure where the reliability about seal of the electrolytic solution is high. 
[0002] 

[Description of the Prior Art] The demand to the miniaturization of the cell as a power supply and lightweight-izing has 
become strong with the miniaturization of electronic equipment. On the other hand, the formation of high-energy density 
and high-energy increase in efficiency are also called for, and the expectation for rechargeable batteries, such as a lithium 
ion battery, is growing. As opposed to such a demand, a group of electrode is inserted in the bag which consists of 
thermoplastics which has acid resistance, and the attempt which wraps a majority of this group of electrode in the saccate 
sheathing object which consists of the shape of a film, the shape of a sheet, and tube-like synthetic resin, and uses it as a 
sealed type lead accumulator is proposed so that JP,61-240564,A may see. 

[0003] Moreover, it lessens "carry out heat weld" as much as possible, and a miniaturization is attained, heat enclosure of 

the lead-wire metal is not carried out at a direct plastics bag, but the attempt using what carried out resin covering is 

beforehand proposed by lead wire so that JP,56-71278,A may see. [ of a sheet-like dc-battery ] 

[0004] Moreover, the attempt which improves sealing performance between the films of plastics as structure whose 

metal layer was pinched is also in the sheet of an enclosure bag so that JP,3-62447,A and JP,57-1 15820,A may see. 

[0005] 

[Problem(s) to be Solved by the Invention] If it was in the cell of the type enclosed with the conventional enclosure bags, 
such as JP,6 1-240564, A, since it took out outside by having used some metals of an electrode as the pole pillar and this 
was used for connection with the exterior, misgiving remained in the sealing performance in the seal section of this 
metal. 

[0006] JP,56-71278,A makes connection with the exterior carry out heat weld of covering of lead wire, and the plastics 
in a bag using what connected with the electrode the lead wire which carried out resin covering beforehand for the 
purpose of making this misgiving cancel, and is improving sealing performance. By the nonaqueous electrolyte cell for 
which the enclosure bag used the organic solvent although this method was effective only in the case of plastics, in a 
plastics simple substance, in order that the electrolytic solution may penetrate, and it may volatilize or moisture may 
permeate from the exterior, when airtightness is bad, for example, applies to a lithium ion battery etc., there is a problem 
of service capacity falling quickly with advance of a cycle. 

[0007] Therefore, the attempt for which metal layers, such as a metallic foil metallurgy group vacuum evaporationo 
layer, are used for an enclosure bag in the sheet inserted in between is seen by JP,3-62447,A and JP,57-1 15820,A. As for 
these, acrylic -acid conversion polyethylene, the acrylic-acid conversion polypropylene ionomer, etc. are used for the 
heat-sealing layer. In this composition, high airtightness is accepted in ordinary temperature. However, when it carries in 
electronic equipment, for example, a personal computer, in recent years, resistance with a high temperature of 85 degrees 
C is demanded, with these composition, in the high temperature of 85 degrees C, the acrylic-acid conversion 
polyethylene of a metal layer and a metal-bonding layer and an acrylic-acid conversion polypropylene ionomer exfoliate, 
and there is a problem to which airtightness falls. 
[0008] 

[Means for Solving the Problem] By examining many things about the aforementioned technical problem, and preparing 
the insulating layer which was excellent in electrolytic-solution barrier property between the plastics layer for heat 
sealing of the innermost layer of an enclosure bag, and the metal layer, this invention person etc. suppressed the invasion 
of a between [ the metal layer of the electrolytic solution, and a metal-bonding layer ], prevented ablation of a metal layer 
and a metal-bonding layer, found out that high airtightness was acquired also on conditions with an elevated temperature 
of 85 degrees C, and carried out this invention. 

[0009] Hereafter, this invention is explained in detail using drawing. As a positive electrode, a negative electrode, a 
diaphragm, and the electrolytic solution are contained as shown in drawing 2 , and an enclosure bag is shown in drawing 
3 and drawing 4 , the enclosure bag is produced by welding the insulator 12 of the innermost layer inside [ which 
contacts directly ] an enclosure bag. An enclosure bag and lead wire are unified by welding the insulator 12 of an 
enclosure bag, and the insulator 2 of the outermost layer of drum of lead wire, lead wire is taken out outside, and lead 
wire is connected to the plate of positive and a negative electrode in the interior of an enclosure bag, respectively. It 
connects beforehand and lead wire and an electrode are enclosed with an enclosure bag. 
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[0010] A positive electrode and a negative-electrode plate have the structure where the active material layer was formed 
on metal bases, such as a metallic foil called charge collector and an expanded metal. Although not limited especially 
about the connection method of lead wire, a positive electrode, and a negative-electrode plate, the method of connecting 
the metal base of this plate and the conductor of lead wire by spot welding, ultrasonic welding, etc. can use preferably. 
[001 1] this lead wire — in the quality of the material of a conductor, the thing of the quality of the material which very 
high potential does not dissolve in positive-electrode connection with high potential for this reason is desirable 
Therefore, the alloy of aluminum, titanium, or these metals can use preferably. The thing of the quality of the material 
which a configuration is for changing by the surcharge when the lithium deposited, or potential is high and a lithium 
deposits from a bird clapper in an overdischarge, namely, cannot form a lithium and an alloy in negative-electrode 
connection easily, and is comparatively hard to dissolve with high potential is desirable. From the above viewpoint, the 
alloy of nickel, copper, or these metals can use for the quality of the material of a conductor preferably. 
[0012] the configuration of a conductor — a round shape and a straight angle, although the single track of a conductor can 
use preferably Since the thickness of the lead wire inserted between the insulators 12 of the innermost layer of an 
enclosure bag since a round diameter becomes large when cell capacity is large becomes large in a round case There is a 
problem to which it becomes easy to produce a gap in the weld section of the insulator 2 of the outermost layer of drum 
of lead wire and the insulator 12 of the innermost layer of an enclosure bag, and the reliability of sealing in the weld 
section of lead wire and an enclosure bag becomes low. it — receiving — a straight angle — since the cross section can be 
earned by enlarging width of face, without enlarging thickness of a conductor also to the increase in cell capacity when a 
conductor is used, the fall of reliability to sealing of the weld section with the insulator 2 of the lead wire inserted 
between the insulators 12 of the innermost layer of an enclosure bag is not started furthermore, the external circuit using 
FPC (flexible printed circuit board) etc. and connection with an electrode plate — also setting - a straight angle - the 
direction of a conductor has a large touch area and becomes possible [ making more reliable connection ] by spot 
welding or ultrasonic welding 

[0013] It is made to rival, an enclosure bag has a desirable thing using material with the plastics in which metallic foil 
metallurgy group vacuum evaporationo layers, such as aluminum foil, etc. were inserted in the shape of sandwiches, and 
inside plastics at least needs not to dissolve in an electrolyte. 

[0014] As the feature of this invention is shown in drawing 4 which is the enlarged view of the cross section of an 
enclosure bag furthermore, between the plastics layer 12 for heat sealing of an innermost layer, and the metal layer 9 By 
forming the insulating layer 13 excellent in electrolytic-solution barrier property, when it holds in elevated temperature 
of 85 degrees C, it can be suppressed that the electrolytic solution permeates between the insulators of the metal layer 9 
and a metal-bonding layer, ablation between a metal layer and a metal-bonding layer is prevented, and high airtightness 
is acquired. 

[0015] Although the insulating layer excellent in electrolytic-solution barrier property will not be limited especially if 
airtightness is held under elevated-temperature maintenance conditions of 85 degrees C, polyamide resin, such as nylon, 
an ethylene vinyl alcohol copolymerization resin, etc. can use it preferably. 
[0016] 

[Example] It carried out, and it went inside, the acid conversion LDPE side was united [ the composition shown in Table 
1 made it rival, two sheets were cut to the 70mmx 135mm rectangle, ] with it, three sides of rectangular circumferences 
were heat sealed by 5mm width of face, and it considered as the saccate. 
[0017] 
[Table 1] 
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[0018] On the other hand, after mixing the graphite 10 weight section and the polyvinylidene-fluoride 10 weight section 
in the LiCo02 powder 100 weight section and dissolving in it at a N-methyl-2-pyrrolidone, it was made the shape of a 
paste. Next, coating of this paste was carried out to one side of aluminum foil with a thickness of 20 micrometers, and it 
carried out the roller press after dryness. Thus, the plate (5mm is the non-coating section) with the thickness of 0.1mm, a 
width of face [ of 50mm ], and a length of 105mm was produced, and it considered as the positive electrode. 
[0019] Moreover, after mixing the polyvinylidene-fluoride 20 weight section in the Lynn-like natural-graphite powder 
100 weight section and dissolving in it at a N-methyl-2-pyrrolidone, it was made the shape of a paste. Coating of this 
paste was carried out to both sides of copper foil with a thickness of 20 micrometers, and it carried out the roller press 
after dryness. Thus, the plate (5mm is the non-coating section) with the thickness of 0. 10mm, a width of face [ of 
50mm ], and a length of 105mm was produced, and it considered as the negative electrode. 

[0020] Next, ultrasonic welding of the aluminum which is the conductor of lead wire was carried out to the portion of the 
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alurriinum/oil with which the active material of a positive electrode is not formed. Similarly, ultrasonic welding of the 
copper which is the conductor of lead wire was carried out to the portion of the copper foil in which the active material 
of a negative electrode is not formed. 

[0021] The two electrodes which connected lead wire to the enclosure bag by the composition of the aforementioned 
example, respectively were inserted in the state where the diaphragm of the porous membrane of a polyolefine system 
has been arranged, between two electrodes, and eight cc of electrolytic solutions was poured in continuously. In addition, 
ethylene carbonate and diethyl carbonate were mixed in the electrolytic solution at the rate of a volume ratio of 1:1, and 
what dissolved the 6 fluoride [ phosphoric-acid ] lithium so that it might become in mol [ 1 / // 1. and ] was used for it. 
[0022] It changed into the state of taking out lead wire from the opening portion of an enclosure bag after an appropriate 
time, and the insides of an insulation of lead wire, the inside of an enclosure bag, and the opening portion of an enclosure 
bag were heat sealed at 150 degrees C (seal width of face of 10mm). The examination cell was completed with the above 
procedure. 
[0023] 

[Effect of the Invention] the effect of this invention - as follows — constant temperature — it checked by the test 
Moisture density measurement in the solvent by the Karl Fischer technique was performed, and electrolyte barrier 
property was estimated as the weight change after holding the cell produced as mentioned above by the 85-degree C 
thermostat for 720 hours. 

[0024] In the example 1 of comparison, by the example 2 of comparison, aluminum foil, aluminum foil, and the pasted- 
up acid conversion LDPE exfoliated in 410 hours, and, 720 hours after, the solvent almost disappeared for 340 hours. In 
examples 1 and 2, as for aluminum foil, aluminum foil, and ablation with the pasted-up acid conversion LDPE, the 
amount of electrolyte volatilization was not accepted at all at 2.5% and 2.4% in no less than 720 hours, respectively. 
[0025] Although resistance with an elevated temperature of 85 degrees C was not acquired in the examples 1 and 2 of 
comparison as mentioned above, 85-degree C resistance has been checked in the examples 1 and 2 which prepared the 
insulating layer excellent in electrolyte barrier property. 

[0026] Furthermore, an example 1 and the cell of the composition of two are produced and it is a book. That is, change of 
. the service capacity accompanying advance of the cycle when carrying out a charge-and-discharge cycle examination 
was investigated in the range of current density 0.4 mA/cm 2, 2.75-4.1 V. About examples 1 and 2, 82% and 79% are 
maintained to service-capacity 125mAh at the time of initial 10 cycle, and 123mAh at the 300 cycle time, respectively, 
and it can be said that the effect of the airtight goodness of the cell using the enclosure bag of this invention is shown. 
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Page 1 sur 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The enclosure bag for nonaqueous electrolyte cells characterized by preparing the insulating layer which a 
positive electrode, a negative electrode, and the electrolytic solution were enclosed with the enclosure bag, and are each 
the enclosure bag for the nonaqueous electrolyte cells of structure taken out outside, and the lead wire of a positive 
electrode and a negative electrode was made to rival a metal layer, plastics, etc., consisted of sheets, and was excellent in 
electrolytic-solution barrier property between the plastics layer for heat sealing of an innermost layer, and the metal 
layer. 

[Claim 2] The enclosure bag for nonaqueous electrolyte cells of the claim 1 characterized by the insulating layers 
excellent in electrolytic-solution barrier property being nylon and an ethylene vinyl alcohol copolymer. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The example of the nonaqueous electrolyte cell using the enclosure bag of this invention is shown. 
[Drawing 2] The interior of the enclosure bag of the nonaqueous electrolyte cell using the enclosure bag of this invention 
is shown typically. 

[Drawing 3] The cross section of the nonaqueous electrolyte cell using the enclosure bag of this invention is shown. 
[Drawing 4] The enlarged view of the cross section (14 portions of drawing 3 ) of the enclosure bag of this invention is 
shown. 

[Description of Notations] 
ll 1 : The conductor of lead wire 
2 2': An insulation of lead wire 
3: Enclosure bag 

4: The seal portion of an enclosure bag 
5 5': Electrode 
6: Diaphragm 

7: Aluminum of an electrode 
8: Electrode active material 
9: Aluminum foil 

10: The plastics layer for heat sealing 
1 1 : Low melting point plastics layer 
12: The plastics layer for heat sealing 

13: The insulating layer excellent in electrolyte barrier property 
14: The enlarged view of this portion is shown in drawing 4 . 
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